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The	  sPHENIX	  Project	  
The	  PHENIX	  Experiment	  has	  completed	  its	  15th	  year	  of	  opera<on.	  
The	  majority	  of	  the	  equipment	  was	  designed	  and	  built	  in	  the	  mid-‐1990’s	  
Par<cular	  physics	  results	  from	  both	  LHC	  and	  RHIC	  call	  for	  measurement	  

capabili<es	  that	  are	  beyond	  those	  available	  at	  either	  PHENIX	  or	  STAR	  
A	  proposal	  has	  been	  submiNed	  to	  DOE	  to	  build	  a	  mid-‐size	  detector	  with	  the	  

following	  features:	  
•  High	  rate,	  relaIvely	  unbiased	  trigger	  
•  Strong	  magneIc	  field:	  SC	  magnet	  
•  2π	  calorimetry	  coverage,	  both	  EMCal	  and	  HCal	  	  
•  Modern	  technology	  but	  nothing	  that	  requires	  long	  lead	  Ime	  development	  
•  Reuse	  of	  most	  infrastructure	  in	  the	  1008	  complex	  including	  the	  DAQ	  and	  

compuIng	  (with	  modest	  updaIng)	  
•  Build	  to	  a	  schedule	  that	  would	  allow	  the	  first	  sPHENIX	  run	  in	  early	  2021	  
•  PotenIal	  future	  applicaIon	  as	  a	  foundaIon	  for	  an	  EIC	  detector	  
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sPHENIX	  Reference	  Design	  
•  Uniform	  acceptance	  	  |η|	  <	  1.1	  and	  φ =	  2π	  
•  Use	  of	  BaBar	  solenoid	  now	  at	  BNL	  
•  Hadronic	  calorimeter	  doubling	  as	  flux	  return	  
•  Compact	  electromagneIc	  calorimeter	  to	  

allowing	  fine	  segmentaIon	  at	  a	  small	  radius	  
•  Solid	  state	  photodetectors	  that	  work	  in	  a	  

magneIc	  field,	  have	  low	  cost,	  do	  not	  require	  
high	  voltage	  

•  Common	  readout	  electronics	  in	  the	  
calorimeters	  

•  High	  rate	  15+	  kHz	  in	  AA	  allows	  for	  large	  
unbiased	  MB	  data	  sample	  

•  PotenIal	  re-‐use	  of	  PHENIX	  silicon	  vertex	  
detector	  plus	  addiIonal	  silicon	  tracking	  layers.	  

We’ve	  strived	  to	  keep	  the	  sPHENIX	  design	  as	  straight-‐forward	  and	  low	  cost	  as	  prac<cal	  



sPHENIX	  Status	  	  
•  The	  project	  is	  pre	  CD-‐0.	  	  Currently	  in	  Pre-‐conceptual	  design	  stage.	  
•  DOE-‐charged	  Science	  Review	  April	  30,	  2015	  

–  Very	  posiIve	  outcome.	  Laudatory	  report	  with	  no	  	  acIon	  items.	  	  
	  

•  Expect	  CD-‐1	  	  Q1FY	  18	  	  

•  Planning	  Goal	  :	  sPHENIX	  available	  for	  RHIC	  FY21	  Run	  starIng	  in	  early	  spring	  
2021.	  

•  EsImated	  Cost	  Range	  	  $65M	  -‐	  $75M	  TPC/$55M-‐65M	  TEC	  (Depends	  on	  
assumpIons	  about	  labor	  and	  success	  of	  potenIal	  material	  cost	  reducIons)	  

•  AcIvely	  Engaging	  Collaborators	  to	  pursue	  addiIonal	  complementary	  detector	  
upgrades,	  applying	  to	  NSF	  and	  other	  internaIonal	  funding	  agencies	  for	  support.	  	  

•  New	  science	  collaboraIon	  is	  being	  formed	  around	  the	  experiment.	  1st	  
collaboraIon	  meeIng	  Dec	  10-‐12	  @	  Rutgers	  Univ	  	  
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Recent	  sPHENIX	  Calendar	  
•  sPHENIX	  Proposal	  submiped	  to	  DOE	   	   	   	   	  Fall	  2012	  
•  DOE	  Science	  Review	   	   	   	   	   	   	  July	  2014	  
•  Internal	  Rev	  of	  SC-‐magnet 	   	   	   	   	  Dec	  2014	  
•  Internal	  Rev	  of	  	  Decommissioning	  and	  InstallaIon	   	   	  Jan	  2015	  
•  Internal	  Rev	  of	  HCal 	   	   	   	   	   	  Feb	  2015	  
•  BaBar	  magnet	  arrives	  at	  BNL 	   	   	   	   	  Feb	  2015	  
•  Internal	  Rev	  of	  Calorimeter	  Electronics 	   	   	   	  Mar	  2015	  
•  DOE	  Science	  Review	   	   	   	   	   	   	  April	  2015	  
•  Org	  MeeIng	  to	  form	  new	  sPHENIX	  ScienIfic	  	  collaboraIon	   	  Jun	  2015	  
•  Internal	  Rev	  of	  EMCal 	   	   	   	   	   	  Aug	  2015	  
•  NPP	  Director’s	  Cost	  and	  Schedule	  Rev	   	   	   	   	  Nov	  2015	  
•  1st	  MeeIng	  of	  new	  sPHENIX	  CollaboraIon	   	   	   	  Dec	  2015	  
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Many	  internal	  reviews	  and	  a	  successful	  DOE	  Science	  Review	  
Review	  RecommendaIon	  Tracking	  System:	  
hpp://www.phenix.bnl.gov/~irina/sPHENIX/allcomments.php	  



Context	  of	  the	  Review	  
 
• The	  project	  is	  ~	  18	  months	  from	  a	  OPA	  CD-‐1	  review	  
• All	  designs	  are	  pre-‐conceptual	  
• We	  have	  chosen	  technologies	  for	  the	  reference	  design	  and	  that	  allows	  us	  to	  
do	  iniIal	  schedule,	  resource,	  cosIng	  and	  conIngency	  esImaIons	  
• We’re	  in	  the	  1st	  round	  of	  prototyping	  
• There	  are	  a	  number	  of	  unresolved	  quesIons	  and	  in	  the	  case	  of	  Tracker	  
mulIple	  opIons	  to	  consider.	  	  
• The	  earliest	  we	  will	  begin	  final	  fabricaIon	  is	  4QFY18.	  3	  years	  from	  now.	  
• We	  have	  Ime	  before	  we	  need	  to	  make	  all	  final	  technology	  choices,	  but	  from	  
an	  efficiency	  point	  of	  view	  we	  would	  like	  to	  make	  the	  decisions	  as	  soon	  as	  
possible.	  
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DocumentaIon	  Made	  Available	  to	  the	  	  Commipee	  

•  Preliminary	  Conceptual	  Design	  Report	  
•  WBS	  	  and	  WBS	  DicIonary	  
•  sPHENIX	  Science	  Proposal	  to	  DOE	  plus	  DOE	  Review	  report	  
•  Basis	  of	  EsImate	  Documents	  
•  Preliminary	  Risk	  Analysis	  and	  MiIgaIon	  Document	  
•  RecommendaIon	  ResoluIon	  Document	  
•  Preliminary	  Safety	  and	  Hazard	  Analysis	  	  	  	  
•  Preliminary	  Quality	  Assurance	  Plan	  	  	  	  
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Basis	  of	  EsImate	  Documents	  
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Fab	  SC-‐magnet	  quench	  protec<on	  



Basis	  of	  EsImate	  Documents	  
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Procure	  SiPMs	  for	  EMCal	  
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sPHENIX	  Project	  Scope	  

1.1	  Project	  Management	  
1.2	  SC-‐Magnet	  
1.3	  Tracker	  
1.4	  EMCal	  
1.5	  HCal	  
1.6	  Calorimeter	  Electronics	  
1.7	  DAQ/Trigger	  
1.8	  Infrastructure	  
1.9	  InstallaIon/IntegraIon	  

Cost	  and	  Schedule	  Review	  	  	  	  	  	  	  EO'B	  11/09/2015	  

*	  Tracker	  to	  be	  funded	  from	  outside	  sources,	  Japanese	  funding	  agencies,	  NSF	  
and	  other	  interna<onal	  sources.	  



Project	  OrganizaIon	  
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Status	  of	  Project	  Planning	  
•  sPHENIX	  resource-‐loaded	  project	  plan	  has	  been	  created	  	  to	  account	  for	  DOE	  

schedule	  guidance,	  latest	  subsystem	  updates,	  new	  labor	  resource	  sheets	  with	  
FY16	  rates,	  and	  explicit	  separaIon	  between	  on-‐project	  (Total	  Project	  Cost)	  and	  
off-‐project	  tasks.	  

•  Input	  from	  Project	  Management	  team,	  L2	  &	  L3	  managers,	  subsystem	  engineers	  
•  	  >1600	  tasks	  total.	  The	  project	  file	  is	  fully	  resource	  -‐loaded	  and	  linked	  (22	  files	  

total	  in	  MS-‐Project)	  
•  CriIcal	  path	  goes	  through	  SiStrip	  Tracker,	  but	  the	  HCal	  is	  only	  3	  weeks	  behind.	  

12	  11/09/2015	  



WBS	  Structure	  
1	  	  	  	  sPHENIX	  Design,	  Produc<on,	  Commissioning	  
1.1	  Project	  Management	  
1.2	  Magnet	  	  	  	  	  	  	  	  	  	  
1.3	  Tracker	  	  	  	  	  	  	  	  	  
1.4	  EMCal	  	  	  	  	  	  	  	  
1.5	  HCal	  	  	  	  	  	  	  	  	  
1.6	  Calorimeter	  Electronics	  	  	  	  	  	  	  	  	  
1.7	  DAQ/Trigger	  	  	  	  	  	  	  	  	  
1.8	  Infrastructure	  	  	  	  	  	  	  	  	  
1.9	  Installa<on/Integra<on	  
2	  	  	  	  sPHENIX	  Preconceptual	  Ac<vi<es	  	  	  	  	  	  	  	  	  	  
2.1	  Decommissioning	  	  
2.2	  Magnet	  Acceptance	  Tes<ng	  
2.3	  Tracker	  Generic	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.4	  EMCal	  Generic	  R&D	  and	  Preconceptual	  Design	  
2.5	  HCal	  Generic	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.6	  Calorimeter	  Electronics	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.7	  DAQ/Trigger	  generic	  R&D	  and	  Preconceptual	  Design	  
2.8	  Infrastructure	  Preconceptual	  
2.9	  Installa<on	  and	  Integra<on	  Preconceptual	   13	  

The	  WBS	  structure	  has	  a	  few	  advantages:	  
• 	  Natural	  separaIon	  of	  on-‐project	  and	  off-‐project	  costs	  
and	  resources	  
• 	  Allows	  one	  to	  balance	  resources	  and	  link	  tasks	  
between	  on-‐project	  and	  off-‐project	  	  WBS	  elements	  
• 	  No	  major	  changes	  to	  WBS	  structure	  once	  we	  get	  CD-‐1	  



CriIcal	  Decision	  Scenario	  

• Operating Funds are used for conceptual design  between CD-0 and CD-1.  Operating funds may also be used prior to CD-4 for R&D, NEPA, D&D, ES&H, 
transition, startup, and training costs. Non-federal funds from other sources that are considered capital funds and are included in the “Total line item cost” 
as OPC.
• Good Practice—For the first year that TEC is requested, ensure that OPC is also requested for that year.  The OPC will allow the project to continue in a long 
CR until TEC is available and new starts are allowed.
• MIE funds are more flexible than Line Items.  Moving OPC to TEC or vice versa is much easier than for Line-Item reprogramming since MIE funds are 

“batched.”
• New Start is defined as the first use/appropriation of any TEC funds (including TEC PED) for both line items and MIEs project.

Critical
Decisions 

          Definition Initiation Execution            Closeout 

Operating* 
Funds 

Operating Funds Construction
 & PED
Funds 

* 

Request/Receive
Construction Funds 

2016 2017 2018 2019 2021 2020 

Assumption:   
• 3 Months CR 
• Will receive 1/12 per 
month during CR 

2022 

Conceptual 
Design 

Preliminary 
and Final 

Design 

Construction 

CY 

CD-1
Approve 

Alternative 
Selection
and Cost 
Range 

CD-4
Approve

Start of Operations 
or Project 

Completion 
CD-3

Approve Start of 
Construction or 

Execution 

CD-2
Approve 

Performance 
Baseline (PB) 

CD-0
Approve 

Mission Need 

2023 

 
Installation 

Today 
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CD-‐0 	  	  	  	  	  	  	  	  	  	  	  	  	  	  Apr	  2016	  
CD-‐1	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  Nov	  2017	  
CD-‐2/3	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  Jul	  2018	  
Ready	  for	  Beam	  	  	  	  Feb	  2021	  
CD-‐4 	  	  	  	  	  	  	  	  	  	  	  	  	  	  Feb	  2022	  
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sPHENIX	  Schedule	  
IniIal	  schedule	  shows	  	  InstallaIon	  complete	  Mar	  1	  2021.	  Commissioning	  complete	  Apr	  29,	  2021.	  	  
	  Based	  on	  authorizaIon	  for	  CD-‐1	  Nov	  2017,	  CD-‐2/3	  Jul	  2018.	  
Two	  approaches	  to	  address	  the	  Ight	  schedule:	  
1)	  CD-‐3a	  in	  Nov	  2017	  for	  long	  lead	  <me	  items.	  2)	  One	  year	  stretch	  in	  the	  schedule	  	  

15	  11/09/2015	   Cost	  and	  Schedule	  Review	  	  	  	  	  	  	  EO'B	  

CD2/3	  Approval	  

Construc<on	  complete	  

Ready	  for	  Beam	  



sPHENIX	  Schedule	  
•  A	  CD-‐3a	  for	  HCal	  steel	  procurement	  at	  <me	  of	  CD-‐1	  and	  permission	  to	  begin	  SiStrip	  produc<on	  

in	  Japan	  	  at	  CD-‐1	  brings	  the	  Ready	  for	  Beam	  date	  back	  to	  Jan	  	  2021.	  
•  SiStrip	  produc<on	  start	  is	  on	  cri<cal	  path	  with	  HCal	  steel	  purchase	  lagging	  by	  3	  wks	  	  

	  
•  For	  a	  1	  year	  schedule	  stretch,	  and	  no	  CD-‐3a,	  has	  the	  detector	  Ready	  for	  Beam	  date	  is	  May	  1,	  

2021	  with	  a	  7	  month	  float	  to	  RHIC	  beam	  in	  Jan	  2022.	  
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Material	  Cost	  by	  FY	  &	  WBS	  Category	  

Budget	  savings	  are	  being	  inves<gated	  including	  :	  
•  Min	  Bias	  Trigger	  Det	  in	  WBS	  1.7	  contributed	  by	  internaIonal	  insItuIon	  ($0.5M)	  
•  R&D	  being	  performed	  now	  may	  miIgate	  the	  need	  to	  charge	  this	  work	  to	  the	  TPC	  
•  NSF	  contribuIons	  (for	  instance	  EMCal	  electronics,	  $4M)	  
•  ReIrement	  of	  risk	  and	  assoc.	  conIngency	  reducIon	  as	  R&D	  advances	  
•  General	  scrubbing	  
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All	  in	  FY16$	  

$20.8M,	  ~6%	  above	  Nov	  2014	  es<mate	  

PotenIal	  reducIons	  in	  the	  $4.5-‐5M	  range	  FY16$	  direct	  costs	  



Material	  Costs	  by	  Subsystem	  w/o	  Tracker	  
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Material	  Costs	  by	  FY	  -‐Direct	  

Procurement	  or	  accrual	  delays	  by	  1Q	  
push	  $10M+	  from	  FY18	  to	  FY19.	  	  

Budget	  authority	  profile	  
Assume	  100%	  accrual	  on	  the	  
day	  procurement	  is	  iniIated.	  	  
AcquisiIon	  strategy	  will	  
be	  applied	  to	  smooth	  the	  	  
DistribuIon.	  
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Labor	  Profile	  for	  DOE	  Project	  
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University	  contribu<ons	  of	  scien<sts	  and	  students	  not	  shown	  	  

Almost	  all	  engineers	  and	  on-‐project	  scien<sts	  have	  been	  iden<fied	  along	  with	  	  
~10	  FTEs	  of	  techs.	  A	  challenge	  is	  the	  technician	  “bump”	  in	  FY19-‐20.	  



Labor	  Profile	  for	  DOE	  Project	  
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University	  contribu<ons	  of	  scien<sts	  and	  students	  not	  shown	  	  

~	  12	  FTEs	  of	  techs	  
need	  to	  be	  found	  in	  
both	  FY19,	  FY20	  

Two	  approaches	  to	  address	  technician	  bump	  in	  FY19/FY20:	  
• 1	  year	  schedule	  stretch	  	  smooths	  the	  bump	  and	  makes	  it	  manageable	  (	  +$400k)	  
• Cover	  work	  by	  a	  combina<on	  of	  univ	  labor,	  job	  shoppers,	  vis	  sci,	  students	  (-‐	  $2000k)	  
The	  second	  approach	  creates	  a	  “re-‐direct”	  challenge	  	  



Labor	  Cost	  by	  FY	  &	  WBS	  Category	  
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All	  in	  FY16$	  

Budget	  changes	  are	  being	  inves<gated	  including	  	  
Reduc<ons:	  
•  SubsItuIng	  fracIon	  of	  BNL	  Techs	  in	  FY19,	  FY20	  for	  VisiIng	  scienIsts,	  contract	  labor	  

and	  students,	  or	  stretching	  the	  schedule	  allowing	  the	  techs	  to	  spread	  into	  FY21.	  
•  R&D	  being	  performed	  now	  under	  LDRDs	  and	  Program	  Development	  Funds	  may	  

miIgate	  the	  need	  to	  charge	  some	  work	  in	  FY16-‐FY18	  	  to	  the	  TPC	  
•  ReIrement	  of	  risk	  and	  assoc.	  conIngency	  reducIon	  as	  R&D	  advances	  
•  General	  scrubbing	  
Increases:	  
•  A	  1	  year	  schedule	  stretch	  out	  adds	  ~$400k	  in	  escalated	  labor	  costs	  

Costed	  at	  BNL	  labor	  rates	  



Budget	  Scenarios	  
Standard	  Scenario	  in	  the	  Project	  files:	  
•  CD-‐1	  start	  Nov	  2017,	  CD2-‐3	  start	  Jul	  2018	  
•  Need	  CD-‐3a	  	  of	  long	  lead	  Ime	  items	  to	  complete	  by	  Jan	  2021	  
•  Liple	  float	  on	  the	  criIcal	  path	  	  
•  Labor	  bump	  in	  Techs	  in	  FY19,	  FY20	  

Standard	  scenario	  with	  one	  year	  stretch	  
•  Same	  CD1	  and	  CD-‐2/3	  starts	  
•  W/O	  CD-‐3a,	  sPHENIX	  ready	  for	  beam	  May	  2021	  w/	  7	  month	  float	  to	  Jan	  2022	  RHIC	  run	  
•  Smooths	  tech	  bump	  
•  Modest	  escalaIon	  costs	  

Standard	  Scenario	  with	  budget	  reduc<ons	  
•  Same	  CD1	  and	  CD-‐2/3	  start	  
•  Need	  CD-‐3a	  of	  long	  lead	  Ime	  items	  
•  Take	  credit	  for	  successful	  planned	  NSF	  MRI(	  EMCal	  electronics	  for	  instance)	  
•  Fix	  FY19,FY20	  tech	  bump	  (12	  FTEs*	  2	  years)	  w/	  Univ	  labor,	  Vis	  Sci,	  job	  shoppers	  &	  stdnts.	  	  
•  Reduces	  savings	  from	  project	  labor	  burden.	  Impacts	  poten<al	  redirects	  
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Budget	  Scenarios	  -‐	  conInued	  
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Budget	  Scenario	  Profiles	  
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Standard	  Scenario	  
•  Based	  on	  Project	  file.	  Ready	  for	  beam	  early	  2021	  
Standard	  Scenario	  w/	  1	  year	  stretch	  
•  Based	  on	  Project	  file	  with	  addiIonal	  1	  year	  stretch.	  Ready	  for	  beam	  in	  early	  2022	  
•  Total	  labor	  remains	  the	  same	  
Standard	  Scenario	  w/	  Budget	  Reduc<ons	  
•  Based	  on	  Project	  file.	  Ready	  for	  beam	  early	  2021	  
•  ~12	  FTE	  techs	  in	  FY19,	  FY20	  assigned	  to	  job	  shoppers,	  Univ	  labor,	  Vis	  Sci,	  students	  
•  Take	  credit	  for	  1	  successful	  NSF	  MRI	  	  



Issues	  and	  Concerns	  
•  There	  are	  a	  number	  of	  open	  technical	  quesIons	  (typical	  for	  pre	  CD-‐0):	  

–  Tracker	  technology	  choice	  
–  EMCal	  1-‐D	  or	  2-‐D	  projecIve	  
–  Stand	  alone	  cryo	  for	  magnet	  or	  integraIon	  with	  RHIC	  cryo.	  	  	  

•  The	  Project	  ConstrucIon	  Ime	  is	  short	  between	  anIcipated	  CD2/3	  date	  and	  
start	  of	  RHIC	  run	  in	  2021.	  	  Even	  if	  we	  stretch	  the	  schedule	  one	  year	  to	  Jan	  
2022,	  an	  efficient	  procurement	  start	  will	  be	  important.	  

•  Tracker	  is	  planned	  to	  be	  funded	  from	  non-‐DOE	  sources	  (Si	  from	  JSPS,	  TPC	  
from	  NSF	  and	  others).	  Discussions	  have	  started	  but	  nothing	  is	  set.	  	  

•  The	  	  technically	  driven	  funding	  profile	  is	  steep.	  Need	  to	  find	  ways	  to	  smooth.	  
•  Labor	  needs	  have	  been	  esImated,	  but	  not	  all	  resources	  are	  idenIfied.	  A	  one	  

year	  schedule	  stretch	  helps	  the	  need	  for	  techs	  in	  FY19-‐20	  by	  stretching	  over	  
three	  years	  instead.	  However	  this	  has	  an	  impact	  on	  re-‐directs.	  

•  TransiIon	  for	  MS-‐Project	  to	  Primavera	  by	  beginning	  of	  FY18.	  Need	  to	  
develop	  experIse.	  
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Summary	  
•  A	  Project	  Team	  has	  been	  established	  to	  carry	  out	  the	  sPHENIX	  project	  
•  Preconceptual	  design	  and	  generic	  R&D	  is	  ongoing	  
•  A	  resource-‐loaded	  project	  plan	  exists	  (in	  MS-‐Project)	  that	  is	  being	  used	  to	  

plan	  the	  schedule,	  budget	  and	  resources	  for	  the	  project	  
•  Preliminary	  Project	  documentaIon	  exists	  
•  The	  iniIal	  cost	  range	  including	  full	  burdens,	  escalaIon	  and	  conIngency	  is	  

55-‐65M	  AY$	  TEC	  and	  65-‐75M	  AY$	  TPC.	  
•  The	  Tracker	  is	  off-‐project.	  
•  A	  resource	  profile	  exists	  by	  job	  category.	  The	  on-‐project	  labor	  is	  charged	  

at	  BNL	  rates.	  
•  A	  preliminary	  schedule	  exists	  that	  enables	  sPHENIX	  to	  be	  ready	  for	  beam	  

early	  CY	  2021	  but	  requires	  CD-‐3a,	  has	  a	  potenIal	  issue	  with	  technician	  
availability	  and	  has	  liple	  float.	  It	  is	  also	  a	  challenge	  for	  funding	  redirecIon.	  

•  A	  1	  year	  stretch	  schedule	  also	  exists	  that	  solves	  the	  labor	  bump	  and	  gives	  
the	  project	  ~7	  month	  float.	  	  
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Back	  Up	  
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Assigned	  Labor	  Rates	  
Labor	  rates	  assigned	  with	  FY16	  BNL	  Labor	  bands	  and	  sorted	  by	  Department	  
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Labor	  Profile	  for	  All	  incl	  ScienIst	  and	  Students	  
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All	  labor	  contribu<ons	  	  including	  Univ	  scien<sts	  and	  students.	  Includes	  SiTracker	  Op<on	  


